Expression patterns of sirtuin genes in porcine preimplantation embryos and effects of sirtuin inhibitors on in vitro embryonic development after parthenogenetic activation and in vitro fertilization.
We examined the expression patterns of porcine sirtuin 1 to 3 (Sirt1-3) genes in preimplantation embryos derived from parthenogenetic activation (PA), in vitro fertilization (IVF) and somatic cell nuclear transfer (SCNT). We also investigated the effects of sirtuin inhibitors (5 mM nicotinamide [NAM] and 100 μM sirtinol) on embryonic development of PA and IVF embryos under in vitro culture (IVC). The expression patterns of Sirt1-3 mRNA in preimplantation embryos of PA, IVF, and SCNT were significantly (P < 0.05) decreased from metaphase stage of oocyte to blastocyst stage. Especially, the expressions of Sirt1-3 in SCNT blastocysts were significantly (P < 0.05) lower and Sirt2 in PA blastocyst was significantly higher compared with the IVF blastocysts. Treatment with sirtuin inhibitors during IVC resulted in significantly (P < 0.05) decreased blastocyst formation and total cell number of blastocyst derived from PA (NAM: 29.4% and 29.6, sirtinol: 31.0% and 30.3, and control: 40.9% and 41.7, respectively) and IVF embryos (NAM: 10.4% and 30.9, sirtinol: 6.3% and 30.5, and control: 16.7% and 42.8, respectively). There was no significant difference in cleavage rate in both PA and IVF embryos. The early and expanded blastocyst formations at Day 7 were significantly lower in the sirtuin inhibitors-treated groups than the control. It was demonstrated that sirtuin inhibitor (NAM) influenced the percentage of blastocyst formation and total cell number of PA derived blastocyst when NAM was added during day 4 to 7 (22.1% and 32.4) or day 0 to 7 (23.1% and 31.6) of IVC compared with the control (41.8% and 41.5). No significant difference in cleavage rates appeared among the groups. The blastocysts derived from PA embryos treated with sirtuin inhibitors showed lower (P < 0.05) expressions of POU5F1 and Cdx2 genes. Also, Sirt2 mRNA expression was significantly decreased in sirtinol treated group and Sirt3 mRNA expression was also significantly decreased in both NAM and sirtinol treated groups compared with the control. In conclusion, these results suggest that sirtuins may have a physiological and important role in embryonic development of porcine preimplantation embryos by regulating essential gene expressions of developing embryos. These findings could have implications for understanding the role of sirtuins during embryo development and for improving SCNT and related techniques.